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(54) SOUND IMAGE LOCALIZATION DEVICE AND 
FILTER SETTING METHOD 

(57) Abstract: 

PURPOSE: To realize the frequency characteristic equal 
to that of a conventional method by combining an IIR filter 
means and an arithmetic means so as to adopt a hybrid 
structure thereby using an arithmetic means with fewer 
number of taps than that of the conventional method. 

CONSTITUTION: The device is provided with a position 
relation entry means 13 entering a position relation 
between a listener 8 and an imaginary sound image 7, a 
filter section 3 providing an output of a control signal to 
localize the imaginary sound image at the position based 
on the position information from the position relation entry 
means 13 and control speakers 6-1, 6-2 emitting a 
control signal to a prescribed area, and the filter section is 
provided with an IIR filter means that receives position 
information of the imaginary sound image and applies 
filter processing with a prescribed frequency characteristic 
(a) and with an arithmetic means that receives a 1st 
processing signal, conducts convolution processing 
between the 1st processing signal and a transfer function 
having a prescribed frequency characteristic (b) and 
providing an output of a 2nd processing signal. The 
frequency characteristics a, b are decided based on the 
position of the imaginary sound image. 
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[#ff»#©«5H] 

M&AJj^mt, y f *i?*^mm%-&%:i-fi8.<9s mm 
mis 7 ^ )V9 © m*>m%-*T -r a ym^wfcr 

(a) tJ;ot7>f^iftaLtSloMl 
£g ttfc 5 „ Aft* 1 ©*(i3ff 4: B^©J18?f$:#tt 

(b) &h<*fcmmmtv>S:%-&frmm$:ft^m2(Dfii! : 

fcsl>*< it 2 -try M»*.;fc£i:fc« 

[HH&5 2] mFlEIIR 7-r/^#«©MC©«afcW»tt 
(a) tt, * 1 offlltjRfl^tKiiav-c, fflTf!j&tttt$r£ 

Ic— * L-CV»S1(I#3I 1 fE*©*i&3t&=!£B. 

[nt#s 5 ] mmm 2 <Dmmmm-mum'&* 
M&AU^mt. j f4*jfA*wm#t:3kW!>* mm 

&B§9#A;£#Jg3»fc©&«ti?#^K<5v^ KttVfc 
^^#14 (a) taot7^;^MaLT»l©M 

«**a*-r*iiR 7-f^#«fc, A««<offiiEW« 

&§:ttii>3. mfetoW&K&m (b) *%oeaBB»i: 
ti, mm©*!m#£mjB2©te^*fr;tNJ|C 
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Wir£0>J9«*4*tt (a) Atn^JgOfflSHRtttt 

(b) tt % iitfBi£^8!©te«1f#K:S^V>T£»^ 

muy^^^u. iWBD/AS»HBk mmr>^. xtf 

(a) &miBtt##ft0£?&OAtt*f^ (b) toft 

(a) £1ICr«^J|£#Jlt©j^©jattft«^ (b) £©?P 

Lt V 6 lB*t©*4fc£ttttB. 

[flt*«9] WIS* 1 ©»«««*H:«nE««l^ tr-* 

^ffigEBo 

20 [ffc&B 1 0 J ffiflBj* 2 ©ASHRfH^ttDinBftdfP^ 
t3^BB«AA*«*»&«>fir«««»c:*<5v^-c, R&B 

mm-y^^^n^h^mtim^T-ro^m^rK^ 

&1-5D/A^&3§i„ WIBD/A**»©ffl2lfr*« 

K^-f^SBtt. dF&fcwteBWSRSrgfmtK £«£© 
JSS&ftSrte (a) laoty^^MiUSicfel 
«^-SrU7Ji-5IIR ^-rA^^Si:, KD$l©ttam-9- 

(b) fcfcoe*H*£©«*i&*«!*fcfTV\ ^2© 
40 0, 

&ffiM<£>m$imt®®. (a) AtnK9f£©Attffc4»tt 

(b) tt % dt««©tt«flMW!:aE-r5v>T«»6*u, tWB 

ftlW^tr— *ft^*< i: t> 2 -fey b#x.fc-4:*#mt 

[W*3gi 2 J BtrfEiiR 7^^^^©Fr^©^iS^c# 
14 (a) 14, JBi©««»««fcj3V^-c, ttifamW^* 
6MW^ t * t S«* t ©Rfl©e3iKSfe i Hff 
«JK— SkUTV6lil*J[l llB*©*^^*. 
50 3] mFfE^^©^©^^^ (b) 
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[fi*^ 1 4 ] flMBg 1 «>AttKfH«»ffl1Bft!HlP^ 

* ©ftffi*igJ3iSc$:«-h©ffil£-C-fc 5t»*« 1 3 I2tt© 

©«K»::iM#-*-5«*.* i ^ffi^-fc, 
*7-fA'^»tt» **«©tt«iMR*£r*8t!K Ff?£© 

^iScSc#tt (a) l:±ot7^;^MILtll©M 
flr*%W^;i-6lIR 7^^fgi, ttjB l o«kaft-9- 
Srgttfcfls &gSl©teSfI^fc9rJ£©JSKS#*fe 
(b) fct>o^H*fc©JM*i&*teafcfrV\ S2© 
MSfE IB A -T * k . Kttllc^SkttdMMfcft 

*BrJ£©H*WI«fc (a) XW«BfS©»«»«ptt 
(b) (J, dHH^«W«fcat-3v^T:fe«>&a'u HtrlE7 

^^^©ifc^grefco-c, wrlEiiR 
«©««*««: (a) *r» * 1 ©»««««fc*v^ 
% l ©A*©**«ft*3S"*"*e»BB»t » AS 1 ©A* 

©it^-ffe ©^ a ©gf /£©&h i-S2« $ tbfc-r^-c ©&* 
s <t 5 fcKJtt- s r. k k-tz>7-< jv^wLfexm. 

3aK#*f'i> t -r * ±-egfj£©4fc»z: war*-** 

[«*Jll 9] 1IHB3fJ£«>ffi«ttx HufEfgl©£A©i£ 

ftS^/i^tfJia^gi-efcoT, mJlEIIR 
a«0«*«fl*tt (a) Sr. * 1 ©fltt*«*»!:*svvr, 
2 ©£ ff ©45H K *> 5 -T^T ©ft^te SrH^-r 5 feJt 
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^©JBIMWIH***, MfBjg2©:ft&©$6igfc:fc.5te;gc 

M&£2 1] MiEfg 2 ©£« ©ttBEttx 5MMf©jEffi 

tfcfcSrOAi 45a?a>f>135*©«SB. *fcM:-4 

C«*3® 2 2 ] ftuiESS 1 ©Att0M%ttflMBffi0P* 

io tt&m 2 o ie«co7 -< /^■ynfejjm. 

Kftjft92 3] 1)ftflaS&#Jll!©J?r£©ffl&aroi£ (b) 

12, #2©ja»»®«»;:*svvT\ mFBEd6*ife«: 1 o*3i 

— *LTV»5HI#5U 6 B*©*«t:£ffi§S1t. 

[tt&S 2 4 ] striae 2 <9jqRjKff«»iitlB<MW^ f- 

*©*ffi5«fct^««KJi«>««-e*>*BII*3B2 3 IE*© 

k. mm?-<*?m*b<Dtiitimj§'&T-rviym^\^ 

(a) l:ioT7-f^MltTll©»l 
«-g-*rUA-f*IIR ttlB 1 

(b) *rt>oe»H*t©**ii*<<BS*ffv\ 02© 

sr*t*T, $n^f-*©^tts-r-5^»tw^-r 

*Bf3£©«»««HS (a) 3tlW»3fXE©JS«*Wlt 

(b) ^ : g ; ®!©fil!:e^f^^cs-dv^T«*e>^ mie 

D/A^Sg. StffBTV^ XtffltnEMW^ * £4> 

*< 2 -fey N#^5tr k*¥tmk-r* : tm.i&icm 

So 

50 flZ>7 4 frZ OS^StfeoT, mllEIIR 7 4^9^ 



(4) 
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(a) 14. ®10iSEftffi«C*5V^T, 
«*#©jEt>B5fc# 1 ©£*©**« t art** 
$feS#tt©JSJ&i8c#'l4i:iSft&t)£- — ItLTV^i 2: £r 

£ 2 ©**©***£»»?- S«5ffl-Cfc Sflt&g 2 6 IE 
[f*«2 8] UnBRtt-t-SIKBl*, lWiBSf£2©^a?© 
-C*>5fflWtfl2 7tlB«©7-f^89:^*jfeo 

[tufts 2 9 ] fffiajff i ©fflttflMtttttMBffifti.* tr - 

*©*Hft*fiJBI«««T«>«*-C*)5BI*3l2 6fBic© 
(!l*53 0] fltrrati*#l!!©)ffie©JHttK'Nrt£ (b) 

t"-* t SHI* i: ©H3©eiilli$: £ 

[f»#g 3 i ] luiEjfs 2 (omm&mm-twmmffl* tr- 

[0 0 0 1] 

[jgfH_t©flJ.H!:3W] *^Ktts AV (*—<f4*^ b* 
&a.TM **Ki*iV^ A*<fc*SOif 

©-T?&5„ 
[0 0 0 2] 

!«*©!**] Bfeft • *» • ^-■kSHJlcjsv-c 

[0 0 0 3] 01U > #5l5^*3it S^MfeJ&telSg©:^ 

[0 00 4] *1\ *«*«>«9*fc«*»*tfcftWP^ 

#6-1, 6-2%m^X&m.%<Z>t£'&J)K : g& : &fetiL&1tZ> 



* 1 !4A;fr{i-S§-S (th 2«A/D^^ X 3-1. 3-2{4ff ■»§- 
«ys#gk (WT. 7 WVU* x 4-1.4-2J4D/ 

ASE*#, 5-l,5-2}4T>":7\ 6-1. 6-214 WW* tf— #t» 

[0 0 0 5] g|2 7iS. ±My -( ^^UZ~l^-2<D^X2 
[0 0 0 6] £JLT. HI. HI 2 7 fcJBV^Tf&fcO^ffeS: 

s<AsXJ&^ h3(t)i*. *J^t°-^6-2i:§:SS^8<0 

h5(t)«u ffia^tr-^ 7 fcS«#8 0>fe:?Ote«fc:*5 
ib\ Ell, g|2 7^V^T[^O^t££t>O^CD^OV^ 

[0007] flt#«i*»6>m 

-^s(t) ^>K?s^fc o -^ 7d*e>i»i#ufc»^, ^mms 
<DJt\cmmTz>^&. ssKt) -era, 

[0 0 0 8] 

L (t) = S (t)* h5(t) 

[0 0 0 9] *SR(t) X*te, 

[0 0 10] 

[•21 
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R(t) = S (t)* h6(t) 

[0011] (fiU *tt»5i*»»***?UTV^ 5KL(t) -> L (n) 

5o ) (*»Wt, ^t°-^S#oe^lH^ft R(t) -> R(n) 

Jfj6S»Jt^t>*ttSrfc tft^JftS, ^tbtt««-r^^t h5(t) -» h5(n) 

i-TS. ^^$(I^^t: 0 -^^(Z)e^M^h5(t). h6 h6(t) ^ h6(n) 

(t)J2:-&*JxTV^Si:#x.T 1 l>Av^) 0 S (t) S (n) 

[0 0 12] 4fc. ^y/^/SM^flfS(t) *r. 



(5) 
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:l) m2) vm.<D£o\Z.t£Z> 0 



s. ) tmrt. 

[0 0 131 
[&3] 

L (n) = S (n) * h5(n) 



= Z S (k) • h5(n-k) 

k = a 



[0 0 14] 

R (n)= S (n) * h6(n) 

= £ S (k) • h6(n-k) 
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[00 15] rr-C, Nii, -Ov*/V^/£:g:h5(nh h 
6(n)©5$-Cfc5>o Sfc* l^«^ft-§-S (t) 

6-h6-2fatt>ifr!ti£tix. stm^tsKmmr^tt. & 

?L" (t) T»|± s 
[0016] 20 
[»5] 

L' (t) =S (t)* hL(t)* hl(t) 

+ S (t) * hR(t)* h3(t) 

[0 0 17] *?r' (t) -era, * 

h5(n) =hL(n)*hl(n) 



* [0 0 18] 

me] 

R' (t) = S (t) * hLCt)* h2(t) 

+ S (t)* hR(t)* h4Ct) 

[ooi9] k&zti. mmiz. x 

[0 0 2 0] 
[i!c7] 

L' (n) = S <n)* hL(n)* h l(n) 

+ S (n) * hR(n)* h3(n) 

[00 2 1] 
[&8] 

R' (n) = S (n)* hL(n)* hZ(n) 

+ S (n) * hR(n)* h4(n) 



[0 0 2 6] 

mi i] 



R(n) 



= R' (n) 

h6(n) = hL(n)* h2(n) 

[0 0 2 9] i<c5©-e, *f — *6-lt^f— #6-2£ 

fc!»«»b«i«.5 J: 5fct6fe»K», (SlO) )t 
(«1 2) Sr«fc-rj;5(-. hL(n), hR(n)$rft£-T*i 

«av\ «io), mi 2) &m»#mm 

fcwmfcS. FIR ^^©te&H^o^ttfflS^fc: 
±t)#e>ttSi FIR 7 4/v9<OfcmMfo$:Z<D 

£*ufchL(n), hR(n)*fflV\ fBOT^ f— #6-12i>£>te 
S (n) t hL(n) t &\ ffflfll.* f-# 6-22» f> ttff ■)§- S 
(n) t hR(n) t Sr»^iiA/^1>©Sr^1-5 - t <t 

[0 0 3 0] EI2 7I3\ WUz.j*l,1f7 4/\'9M3-h3- 
n— 7l4(Ji^b, r<D^t?t.oTA^{f-^t*^ *50 



40 



[00 2 2] ft 5. MAeaiHIf:^ LttHtf 
[0 0 2 3] 

m9] 

L(n) =L' (n) 

[0 0 2 4] <Ob 
[0 0 2 5] 
[$Cl 0] 

+ hR(n) * h3(n) 

[0 0 2 7] ©t#, 
[0 0 2 8] 
I*l 2] 

+ hR(n)* h4(n) 

[0 0 3 1] ^««*ttKffini$lc£tt£«S»^lc 

B\ 12 2 8<Z>J: :7^/W*«3rt©»##©12-la,l 

[0 0 3 2] KioflUMaaSt^TJrtteJ:!), ^«S>S: 
[0 0 3 3] 

[3S«*5«BltbJ:5i:"*-«ilW] b*»Uft*?>±IB©J: 

5*«j*t?h:, mm<omM&mmm*fefflm%cm>bm 
mm#m*.-?mm.rsitma-i. &mz&<<DfiR7<< 

fr9 <T>9 y7&&W£-tt. 9 yr7WL&mXr*>±. ^ 

[0034] <D«t 5 *aws^«i*-. 
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Sr. i£#r.©IIR 7-(vW^JS!i:, ^&v^ txzADiajM* 

mEIIR7-f/v^S:*4:«>5fc«)(Z>7-</w^K^ifeSr 

£ t £r B «> t -T S *>©-?& S. 
[0 0 3 5] 

WW*****"* *.»©#»! *&Wt£. £t_h©lWBfc 

1B©IIR 7-f^#»i:iSaf#«:«>«*«rBBl»U-Cia< 
* y t . SMt« i: <EJ»* ©flA Hffi £r A*J 

-f Vf^mm »fc3fj£©«**fltt£fc: iot7^v? 
*&3LT»Pff-!§-£tU;fr-r5IIR -to 

want* t »«ueffiffl 7 ^ i ji^ii^Lftasrff 5 at 

[0 0 3 6] *fcSE2t^ ^BKIiv JbfB^wvWSB 
Sr. f*^^>rt^M**^©JBSfcWI*ttKJ:o-C7 
^/W;?#iSLTSy#fr^£rm#1-5IIR 7^;l-^fg 
t , * ©ffl#P« * t tf#Jfc<fcfll 7 4 Mb «*i&**HB 

S. 

[0037] *fc^3(c x #3&bh«u ±My^^n 

Sr. ■Tw^^^ ; t^ft-§-Sr@ff^©jS^#'t4^J;c.-C7 
^/w^«.aUTffilWft#SrW^i-SIIR 7^vW^a 

[0 0 3 8] *fcgS4fc: v ±fB?g 3 ©Hfj£© 

7^*g)S© N 3f3e©«««cfO£ilT©«««««-e3llK 

irfcfcWjftir-rst©-?**. 

[0039] *fc»5ii, *&wvi. ±m?$ 4 (Omi&<0 

«©rt*ftfc:»*i-$ai*©, BfJ£©fl«*fO£ilT©;B 
ja»H«Tll®«jt3:t|LvvBji<|*ttSrt>o««c©IIR 7 
-f #a«r* t i6 S^ffiSr t So 
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[0 0 4 0] 4fcJB6fc» *»Wtt % -LfaSS4©#/£© 
7-<vW«S-?, ^2©^a©«Sffi^fe5. i-^T©^ 
ifc-Cs «HB*2©*«©|KHrtfc**ffi*©Aft©** 
ft SCOtte i: *SCtt K:* L v ^6»tiH£ £r t o 

&#©IIR 7^/w^#J£Sr£ir»S#2fc£rirS. 

[0 0 4 1] 3Htf57\z, *^BJt* N ±fB$B 3 ©«/£© 

JH«»fO£ilT©JB«««*T?ll««)fc« LV^fiHMfrttfc 

t>ottR©iiR y j >\>*^wt.*i£.kmz.mfck-r%%<o 
10 -efcSo 

[0 0 4 2] **.*8l!l % *38Mtts _hfB?&4©1g/& 
2 ©A*. 2ttJ«*©*2©*|CfclW5'r«-r'*T©*# 

fc-e, ^«©«*»foeiiT©«««flii«-T»*Kttfc<|!u 

ffiSrirSo 
[0 0 4 3] 

[ffMi] 3te3BW©*«MW*SS«»!:i8V^r, IIR 7 4*9 

*a©»«««M4ac«wi*i«iiR s $ 5 engage© 

£<5v>T5£«>5ISf. HtffBeft'RH±©<SJ3ift»««l4IIR 
ttiSti)L#an:«J;o-clia*ftS. r©J;5t-. IIR 

[0 0 4 4] Sfcu **^©*«ffi|fflI«SK*JV»T, ^ 
K©R D^iSt»#ttSr«poIIR 7-{^¥«tloKS 

30 Xia«© : &ft£ti3g1K&3gs-?« 5 C 
[004 5] 

[^JSW|] «T> *3SM©iat«K:oV^TBBffiSr#flBL, 
[00 46] (^ffiM 1 ) *&W(Dm 1 ©*«W 

*. **x «*«i:ra*©«iiB©t>©icov^-rtt, rat 

[004 7] IHltt, *^^©-^IM^J(-^Jt S*ft^ 

-ac^e©^:^^ o-^ m-efc 9,02 fa*3S?g <oy^^ 

[0 0 4 8] ElfcfcVT. A^7fS#S(t)^e^A 

So A*flr**»f*-f f ^A'©»&B:. A73ff^-S(t)Sr 
E«7-r^^8P3-ls 3-2^A^jL-rt. iv>. 
[004 9] te«P^A^#ai3<t 9 , 

e>Bfc^ft7©-Keif #Sr a ^ h a -7 14^A*-T 

$«r*f'-<?*— *fcir«rA2j-r5o ■fitBH^A^^a 
50 13^fcA^)^ft3t{fi:«^C, 3^ha-914ti s 
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-Y^«**K36-t-S. IIR 7^/v4ril©fl|*«*H3 

El 3 t^Wrte;, ^W^t7y K<z>2attfc££>II 
R 7>f;V^^fflV^TV^ 0 3 1 , 3 2, 3 3, 3 41^1 
35, 36, 37, 38, 39 4 0 (4 

JpJHft"C*>6. iir y^^^^mi<Dmn& 

tt, FIR 7^^^HHR^2/^o»[i|[*i:BI«-Xffc 

So 

[0 0 5 01 iir 7>r^^*aii<o«j6«4«* (fi»l8 
») It, &&m&mm$&Z1t!b<D7 4JV?m-U 3- 
2<&e*»ttC B*M«M44:ii«S) ir, 0f^^>ia 

v^So £ ©3FS<E>JH8E»fOI*. MW^tr— 6-2<D 

i;:*fi-SIIR ^^^*ail<Z>ja«««M4^JSr*-ro 
EI4&UMII5;^fe;b^S <fc IIR :7^w#an© 

[0 0 5 1] IIR 7^;^#ail^<J;oT7^;^ y V 

^^s*t*i«#Ht»[j|c*ai2KiAASixs 0 

12J2FIR 7^/^iaoTMn^im5o 
^S12Sr«^-r5FIR 7j/V?<Dm*m6\C7Flr 0 6 
1 , 6 2, 6 3, 6 4 iiSM^, 6 5, 6 6, 6 7, 6 
8W*JHk 6 9tt|TO5 c El 7(3:, ?S»^g;12 

X, CfliC t ^i^iSS[#ttSrSS ttV^S ^ t ^ 
[0 0 5 2] B««M4tfH> X^l^/StffS:* 

7?tt^#ai2fc/K*ft«tt*»ttHt^ yr/jftas i 2 8 
gS^feofe^, **lfi|W"Ctt 3 2^ y/tUSt? 

««{w©«M*i*iiR ^^^aii^ctoTSig^axs 

[0 0 5 3] Ell 0M, *HlfiOT<Z>^-f^ffl3-U 3-2 
^ttScflMfeSrS-r. not BMm&<om&mE&*: 
*tH4 t^JtiRLT^Si:, ^H«*#«Jc:*$v^T, 
B4i0l OiJSSfll^— SbTV^sr i:dsaiB"Ct So 
o£!9 s IIR 7-f^^«lli:i([||[#ai2ft|a*-&t>* 
T^-f K«*Sr 4: S £ k <fc 5 , ttJfeSrSt J; 9 

[0 0 5 4] r<£>:7^vw^g(53-l, 3-2j&>S>£>ffi;*;f?#«: 
D/ASC1MM-1, 4-2KAAU D/A**»*>W;*J« 




»i¥8- 18 2 0 9 7 



12 

#SrTV^5-U 5-2MA;^So -COTV^S-l, 5-2 <7) 

a* &mw9 * ^rffl v ^xm&<ommz.tmir s * 
[0055] H±©i5i^ iir y-i^f^mKomm, 

JI^Sl2iS:l(Bnit!:Sal*bfc^>f y Kf^W^r 

io r, K*ft«i»ft#*4j«-c#. tt*^**#aira« 

5i^i:Ra*0£ffi«, ^S£r, ffi&coiIR^A^ 
[0 0 5 6] *3afi09T?ttx 7>r/^«x d/a 
*>%2-fes> h/BVMTV^S^, *3BI9»rtt^Ke>Jx^t> 

tufc^, r*t^»6-rjjfa«>«rtttj:j«cT3a*^jc 

[0 0 5 7] (Slttffll 2 ) KT, *38W©# 2 <Z>^lJ6#iJ 

[0 0 5 8] El 1 tt*^J60»JJ2i*5»tS*«^ffiK«^ 
#^o^8ltfc^ @llWM:^W7>r^ 

30 [0 0 5 9] EI1^*5V^T, A*fS-f-S(t)j6$^>r/^ 
§P3-1, 3-2lcA^£*b5£-m, (HJS091) 

[0 0 6 0] Hl^*5Jt57>r/^fiB3-l, 3-2M11 

iir ^/^^ant, iSSL^ai2t, 

iir 7^/u**aiiofflAt»jiE#ai2©a*^jitt- 

5*n*»i6a>fe/S9£oT*5!^ IIR y^/ixf^mik 

mf£¥m2k\*mi}\zmm&*ix^z>. 

[0 0 6 1] -^r, flfc*H«AA*ai3 i 5 . 

40 s 0 tt«flir«ttafli«3a»6*fc*«©A*. mMRztm 

i3^e>A^^^tfc>Ee^c, ^^ht3-^i4(^, «£8c 
^^eyisd^feiiR ^>f^^#aiixw«*3i*«!ia#a 

Sfe^J^v^T^, 'W^y y Hc0 2a*fifc«>IIR 
^4r>SV^TV^So 3 1, 3 2, 3 3, 3 4 3 
5, 36, 37, 38, 39 4 0 KttHUMST? 

foSo Z-COm&s IIR 7>f^##ail<Z>»W»i:. FIR 
50 7-f/^0+«^y^<z>jR*»2:ra*"e*>5o »t** 
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*^ai2S:fl|^i-SFIR 7>f/V^^>— w«ria6^-t- 0 
6 1, 62. 63. 64 ttfflSS, 6 5. 6 6, 6 7, 
6 8ttl»«, 6 9W?STfc5o IIR 7 

1 1 b mM^Wti2<Dm£} * JnHcsi6^*3 v ^T Jp* u :7 >r 
[0062] iir 7^^#«n©«»*<KH{fe cesra 

ft) kW#ai2<Z>fl*M^<0Sitt, *»lfc7Sr|ia 

S*Sfc»<Z>^-<^lB3-K 3-2co>ES#ttC 

«U W«OjBltt»f0KT©«*»««r4x «*¥a«: 

IIR 7^/^^ail"C3£^HSU j^J£OjS8SRfOSJl-h 

R5£i-5 0 rco/^ojii&ifcfois, ffiow-xtr— ^6-i, 6 
-2CD*ffi#WSR*^*>« r 4: Uv\ 

[0 0 6 3] B4I;:, *^JK09»c*5WSB«#tt^ffilSr 
*U Hi 2fcu r<OB««H4lc:*J"rsiIR :7>r/W# 
«ll^ja»[»«H4eoWIS:, 013^ ro|«tti:^ 
1-<5«l|E#ai2©»«»*M*©«*, 01 4K. IIR :7 

#aii<0fl«**H4 t «*^ai2^jB«w»tt© 

**«i" 0 04 4:01 4 4rifc$fcLT^£4:. gjSttfttt 
«m*5V^T, 04 4:81 43ftSiE»lc:— Sbrv^Si: tsfts 

[00 6 4] 0 8 K:. B««H*0-f >s<AsXf&®<DW«: 
@9 ^*J|»Wfcfe^S»*#ai2^Kft>f V 

^tt»ji^ai2fcja!ift««»^tt^^^»3^i 2 8 

# 5 r 4: j&s$W>5 0 cttttffiffl jK««l^«H4tt*^IIR 

-e#ft^o&is*«Sr, *nififfli"ettiiR y^i/^^m 

ll&fljv^sr 4rfcU:<9. ^&v^ s^Src, ffl^^^o 
*^Smi-S^4:dS"C#5o o£9, IIR 74^,9^ 
ailfc«**Skl2Sriia*'frk>*"C. ffiyU#M«:4:a£4: 

[0 0 6 5] y^c^^m-U 3-2d»fc<©a*ft-§-SrD/ 
Aae«MM-U 4-2K1AAU D/A*ifc«©a*flr#«: 

T^S-l, 5-2^A^1"^o r^T^^S-U 5-2<£>fcH^ 

[0 0 6 6] y±W5i^ IIR :7>r /W^ail<Z>JH* 

*#ai2i:Srjfeyiifc«Bttu iir y^/^^mntmw 

#S12«>ffl*SrJP*i"S«*fci"»^4:^J:9. 
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fe&m. tf$:s ffi^IIR^^/v^^at, 4>&v^ 
[0 0 6 7] *HlSffil"Ctts ^>f/V^flF5. D/A 

10 <^>"Cttft<, h^ii/8V^i§^te2-try h<£>4§ 

^«_h^$^£ffl-r^ 4: ^tTCfc&o 
[0 0 6 8] (Hife^iJ 3 ) HT, #38Wfl> US 3 <£>HJSF!l 

[0 0 6 9] 2StW (3SJIWJ1) (**«2) 4: 

[0 0 7 0] 01 5*3. $w#^e>*Tia^n±-cB« 

20 P^O^^J^^^^te^O^^n y^H"C*> 
9, HI 6tt*3IJfiW^^^^»^«fcS^o^^H 

[0 0 7 1] HlS^V^T. A2rff#S(t)W\ A/ 

D*^2^7 5 ^^/Wt#^*iftsHfc*, w-^aa 

^y^^ v^^/KT)*^^, 7^Jflr#S(t)*rII[*7>r^ 

[0072] tt«B«AA#ai3 i 9 , 

st>^>T?ttft<, 2*@f«±^»^'T?t>ro*©« i a#« 

1 6^-TJ: 5l!i2o<o J ft : ff«Srl|3Si-5fcaC)^, IIR 
7>f^^»4:»J|C^«*52-fej/ h&^>(i;tk;ft/^ 

[0 0 7 3] A**HfcA*«7-l. 7-20^gK^JC^ 
CT. «»p«*yi5^e>3Vhn-?14|!iJ;9 % 

7-ncffi^-r s y 4 ^^ffi«sriiR y A-^an-ix 

40 ictS at" S 7 >f ^«»SrIIR7 >f /w^ ^an-2^u^s 
*ii*«i ! fflSrfT5»*#ai2-2»J:ta:3£'t-So IIR 7^ 

^^an-i, ii-2©«*wt±3*ufciafe«ira«te, h 

v K02a«^OIIR 7-<^S^ffiV^TV^-6o 3 1, 3 
2 , 3 3, 34 35, 36, 37, 38, 3 

9tt»*«, 4 0ttggt$)^ IIR 
^^#ail~l, ll-2<Z>»**tt, FIR ^^yW^C0+ft^ 

[0 0 7 4] IIR :7^W^#ail-l. ll-2^>jaift»#tt 
50 (fellS) tt, A^^-l, 7-2$:^^^^^^^^ 
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4A>9U<D&MW8lCU C2 IftttCK C2 

i:Pf-Sf) 4:. W3E«>»««fOaT«>»«»^i3V^T-S 

El 1 7 t-^ifcW^tt £ B««H4«>ffilSr* U 
SI 18 (a) r.OB««H4^»-rSIIR 
ail-l<Z>««[««H4©«*. 018 (b) Stttttt 

-To Hi7»OTi8^5)b^5J;5^ IIR 7 j 
^mi-L ll-2c&JB»*»ttri. fO^T^ffiH-es®^ 
ttCK C2fc||»«fc:— RLTV^ 0 -tU^ID. 

#HJfc«T»r±. IIR ^^/v^^ail-K 11 
-2^fflv^r k^XV, f^^^o^lcSStS £ 4: 

[0 0 7 5] IIR 7^;^#gll^J:ot7^;^ y ^ 

Atl&tlZo StJ|E^ai2-l 1 12-2OTIR :7><vWfcJ;o 
^> £ sftS-C* «. »J|C#ai2-l t 12-2fc*foM- 
SFIR 7 J ;V#<Dm%MG\^lTo 6 1. 6 2, 6 3, 
6 4 f*@j£^. 65. 66. 67. 68. 6 
9HdWjH»T*>*. HI 2 0 (a) tt*J*3«12-l<Z>«ft 
*«M4©«Cfl*. JttFH2 0 (b) tt»J|t#«12-20 

ja«E«♦SH4<^>^?^cf2**uTv^5 0 01 7 tig 2 0^*5 

v^T. l«*H*C14:CfK C24:Cf2£Jfc«i-5 Br 
^jaSE*f0£JL±O«*Kl!l*5V^T, CflttCli, Cf2 
ttC2 1 fRi^iljK^C##^ : PlmbTV^^ n 4: iSfcd* 
S. 

[0 0 7 6] H 8 B^tttfM V^VW*/£^(D#iI£r 

*U Hi 9 fc*||j|fc«^*rt*«J|#«i2-iK:3^Kft>r 

***ai2-i^jKKft««*wttS:*a-r*fc 

<W<z>*H4ttllR 7 >f -/v* #ai 1 M J; o TSSS $ *t£ fc#> 

[0 0 7 7] El 2 1 l£. ^-T/V^^3-lCOSi#^ai2-l 
^^»^ai2-2^ffl^^K^tt^J$:^-r o El 2 

1 t B«^©««»S**r*-rH 1 7 i SrittfcLT^ 
£4:, ^«*flf«fci:i3V^ HI 74:182 1 ASjEffllte: 
— SbTV^Sr.i:36S*B'C#So o* 9 . IIR 7 4 >v& 

#aiii:Si*^ai2-i. i2-2^m^^T, ^-r^y 

[0 0 7 8] r^7>f^ft3-l, 3-2^>bom^ff-^4r 
D/A«lft»4-U 4-2CA*L, D/A«M©ffl*« 

#*T^5-K 5-2(r:A^?i-^o r©7V^H 5-2CO 

jftW«Srfi«^t! B — *7-U 7-2 4: LfcWflfciE 
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ffiSrH?Si-S^4:dS-cts 0 
[0 0 7 9] EJLt$>«fc5fc. IIR ^^W'^ailOjSjft 

J»#ai2-1, 12-2 4:*rtt?«»z:S«bfc^>^y y 
^r^-4:tcJ:t). «J|E^a©^s/^****fc«^S 

a t £ 4: 3»S"C# 5 0 

[0 08 0] JS6*«7-1, 7-2<£>#B£:H 1 5 (^t^ 5 
10 ft % *«E«836*fo*T. »«*-$«fc«fc:fcV*fcifrg\ IIR 

y^^an-h n-2<ojajft«#tt». bt^jsr 

»f0eJLT«>»jBE»«*^*5V^T, HI 8 (a) . (b) 
<DJ;5*-I3;#*1^#^&S 0 £<o»-a\ iir 
^*ail-lAmi-2& 1 oK* 4: »Tfctttt±^< km 
ftv> 0 ^(Otz.^^ 7>f^<FSSrHl 9<D,J:5^ Hi 6 
COIIR ^^/v^^ail-ls ll-2Sr— ofci* 4:#>, IIR 7 
-^vv^aiifcU roiIR ^-r/w^^aiH-. 2oco 
«*#ai2-K 12-2*ife?BSS» Lfc»JM*a 4: SrlKiKK 

«bfc«^«#«*.6o ^^M(a^ hi 6 

20 ic^-T2ooilR 7-</^#aSrffi[x.fc^-r^SfBSrflt 

[0 08 1] *4:«)S**S"C#5IIR 7^/^^MJ 
SafeOWSrH 2 6 ^^i" 0 H 2 6 T*i2. ffife<Dm&L#fQ 
KT-CIIR ^^^^^aoWttttWtteofilSSrfl^So 
IIR7^^#a<0«*«#tt^«#dS % @^#ttC^> 
« t & ffi&iofflB ^ * 5 ^ 4f 5 

b. BJf^««rto»^ra:IIR 7/;^#aS:*i:a5>-C 
t>W«ftV^ 0 H2 6 0^J-C^Hu|SFf^cofit^±6dB4: U 
30 fc»^"T?*>S. H2 6©JWt»Wt (a) , (b) fcl*5 
V^T. IIR 7>f/u^^a©jajft»fl#tt<^«#*s, B«4«r 
ttOltO^I^b, @ff^ttlfflrt^*>S (a) 
4:«>S*^"C#S^ 9fS<Ottffld^^*tTV^S (b) 
^**4:a^>5r4:3&s-e#ftv^^:^:S^St*■rSo -tffi 
*JSffi^ttH*IB9f«^ffiSr±6dB4:L,fc^ 

[0 0 8 2] *fc, *«6«"CttS«t*3&*fo*-CWIitn 

-h^fcS, PSL^l2ocom : g 1 «lO#^^bTV^^ 

mr**rO«4:Ufc»* (HT, ©0**36*4:^ 
> 45^b 135ft, *fctt-45a36»6>-135a4"C<Z>*SH 

Blf«<^)ffl»»foeJlT<^>Jaa^[«ffl«^^:*5v^T. IIR 7 
>r/^#aii©«M4liliffrac^ftSo ^ <>±IB 
IIR 7-f/v^^ail-K 11-2S: lo(c^4:^^* : 

[0 0 8 3] £fc. ilBttH^^fcSA^aSr^Si-S 

50 mm(ommmmT<ommk 




17 

<&h, ±mmm, u^iir ^/v^a 

[0 0 84] «±<S> J; 5 ^ Bf*^»»fOKT^«St 
2f5G, 2StWtt*^^^-<^*lfBSr, IIR^/i^^a 
i"6*3»-e#S. #l-»*Lfc^ft, 2ltM5«d»&135 

c9jajSE*-eiatf*u< fts^-e, iir :7^vw*»«r* 

[0 0 8 5] ft*5*HJKffi|-Ctt, IIR^^^airiH 

So 

[0086] cmmm 4 ) kt, *3£w<£>f$ 4 os&fcfti 
e>Rw-r*. «#«0!k Rt^ (mum) (n* 
[oo87] B22it *m&m<D, AWfc&sw**© 

[0 0 8 8] B2 2K:*$V v t\ 7>r^lB3©flh£ftt* 
2*3f«* : t**Jlvvcv*5as, *5»WWt^W::Rfeix 

[0 0 8 9] I9 2 3tc*5V^T. 7 4 ?\>9imfo* 2oO 
AWftSrHSi-Sft:*)^. 4 o<Z>g|flL#ai2-la, 12-2* 
12-3a, 12-4a*s«x.feix"CV^ 0 ^ft-Wt^^/W^ 
J*. H2 2^!l*5V^T, Sf*#ai2-ladSh5(t)Sr. Stjf 
#«12-2a!ftSh7(t)*r, «*#ai2-3a#h6(t) «r % KIT 
^ai2-4a*Sh8(t)Sr. Mt5«^*oTV^§ 0 * 
«Wtftt, (SIJfc0!ll) K^-T^t-J; 9, 023^)7 
-f^«Sria2 4<£><fc?^IIR 7 ^^f^mi-h 11-2, 
11-3, 9 * 5/^^/>^ v ^@^ 
ai2-l, 12-2, 12-3, 12-4-CS^^x.^*>65-C# £ e 

[0 0 9 0] Sfc, Gafc09 3) irlRWfc:, 

JUt»fcWI*ftIIR 7-f;^¥SfcloKStftS*» 
-C^^o fc«U El 2 2 S«#<ME*ffifc:*t 
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h5(t) % h8(t) 
h6(t) ^ h7(t) 

^:*^>r:^:!&s*pe>J^TV^S (rtttt— JttWKijEU^) 0 
[0 0 9 1] oi?, r<D#£\ IIR 7>r^^an-i 

1 11-4. ll-24:ll-34:tt. H«W^*b<&5 0 r<z>» 

-&<z>7^/v^«SrHl!lifrft:bfc«^Sria2 5 tc^-To 
[0 0 9 2] ^co<fc5t-. ft3SofcfH«r^tf— *!&»e>a 

ASitS, 7^;^»£Sif"Ci, 3rS^»R#fO 

# bv^IIR 7>r^^aSr— ote*i:«>5;i 5. 
*£*;*f5£. XtMS**^^>f^9SS:, iir:^/^ 
^at, «*J:5t>«v^^^»(D*||[#aio|PBBK 

20 w«sr*m-rs»^Tt>, mm<Df&m%:ft?z.k^£ 

[0 0 9 3] ft*5 N *HJS^JT*^. imy^/vp^wtk 

160J2) ^*ufcj;5ft, iir7 >r^^^at»*^a 

[0 0 9 4] 

[*W0>3»*] K-b<0J:5fc. **WK:J:*Lrf. HR ^ 

*sv^T, locoing 7^/^^#a^*«©si*^asr« 

K 9 31 T OJKf/jNdSgl £ C i ds-sfffi-efc So 
40 [Hfi0ffi¥&tt9U 

[01] *»M©»1, *2 0ie»W!:*5W-5»«ffitt 

[B2] *»MO*l©Safc«©7^/u^«fc«te6« 
*H 

[@3] *mW<Dim 7^^fR©i«ir/Woy 
^0 

[B5] *^KC0HR ^>f/v^^ao— W^^SJSSE 

50 m$?&m 
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[0 6] «K«SfS«^t^^7^i 
[07] 7mw<Dmam&(o-m\z»\fr&mmkmm 

[El 8] «*^>«jr#ao>f w^v^«MStH 

[hi o] ^m^mKommm^y^^^n^—m^ 

[012] *»WO*2©iafeWOIIR 7-f;^fS^ 

[013] i&K<om2<Dm&m<omttm<o--m\z# 

[014] **||o»2^||JK«<z>7^/v^Spo— 

[0i s] ^m<Dm3(Dmmm\^n^<D^mM^Lm 

[016] *«W^*3©lllfiW^7>f^«|JJ2:«*>S 
*J&0 

[017] #38W<Z>f|S3, I4^MJ07>{/^3W 

[0i8] #$&9i<Dm3<o2mvt<oiiR ? jm^wo 

[019] **M(O*3<OlSll609cO7>r/^«BI-«fc>S 
0 

[0 2 0] ^MO|B3 03llllffi|0«J|[^«0-«^*5 

[02i] ^m<Dm3<Dmmm<oy^/u^u<o~m\^ 

[02 2] ^W©JB4^||*WO»«^fifc««©^o 

[0 2 3] *»?B^*4<03iJfiW^*|fe3effiK«Sr. «t 
^fc&ltfc ^ fflj-cflft* Life !7 >f /v^ gBK: 

[0 2 4] «»WO*4^>||lfc«<Z>*4fcfettSS11*. 

[03] 
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*3fc36f5£fc: (Htt«l) o«**rBtt>7Jxfc7>r^lBT» 
[02 5] 4«W<0*4(©||Jlfc«0#«JEtt«S*©7-f 
[02 6] ^^WKjd^Tti k#>Z> C k&~X?% &IIR ^ 

^ #^o*j^S^^r^i- 0 

[02 7] ttJfe^aft^lfeSrSffiS^rSWIft^ffiSte* 

[02 8] fi6*^^>f^ffl^ffit3S«*B 
10 [«F#0>ttWl 

1 A#flH§-S(t) 

2 A/D^3g 

3- 1,3-2 {f-S§-#L3®^l£ <:7-f/W«S) 

4- 1,4-2 D/A^^ 

5- 1,5-2 

6- 1,6-2 MW-Xtr— ^ 
7,7-1,7-2 A^fc 

8 §;JDg* 

11,11-1,11-2 IIR r7-f/W#« 
20 12, 12-1, 12-2, 12-3, 12-4, 12-la, 12-2a, 12-3* 12-4a 

13 fiii^fS 

14 «nyhn-7 

15 w^ey 

16 AlHW 

31,32,33,34 oSM^ 
35,36,37,38,39 

40 mwm 

61,62,63,64 S§®3£ 
30 65,66,67,68 
69 #n#£& 

C, CI 7>r^*BB«W4 
Cf, Cfl, Cf2 ftfl^/a&ft<HM£ 



[04] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
0 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



